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22.1 General Order Newton Pad\’e
$(x_{i}, y_{j})$ $f_{i,j}^{(k)},$ $k=0,$ $\cdots$ , $r_{ij}$
$f_{i,j}^{(k)}$ $f(x, y)$ $k$ $(x_{i}, y_{j})$ $i,$ $j$
$r_{i,j}=0$ $r_{i,j}=0$
$i$ , $(i,j)\in E\subseteq \mathrm{N}^{2}$ $\mathrm{N}^{2}$ $E$
$E$ ( $(i, j)\in E$ $(k, l)\in E,$ $k\leq i,$ $l\leq j$
$N,$ $D$
$\bullet N\subset E$
$\bullet$ $D$ $m+1$ $\{(i_{0}, j\mathrm{o}), \cdots, (i_{m}, j_{m})\}$
$\bullet$ $E\backslash N$ $m$
$H\subset E\backslash N$ $H=\{(h_{1}, k_{1}), \cdot.-, (h_{m}, k_{m})\}$
$m$ $p(x, y),$ $q(x, y)$
$p(x, y)=$ ,
$q(x, y)=$ ,
$f_{0i},0j=f[x_{0}, \cdots , x_{i}][y0, \cdots , y_{j}]$ [2]
$s_{k}(x$ , $B_{ij}(x$ ,
$s_{k}(x, y)$ $=$
$\sum_{(i,j)\in N}fi_{k}i,jkjB_{ij}(_{X}, y)$
,
$B_{ij}(x, y)$ $=$ $\Pi_{k=}^{i-1}0(_{X}-X_{k})\Pi^{j}l=-10(y-y\iota)$ .
37
$\bullet$ $(i, j)\in E$
$f_{ij}= \frac{p(x_{i},y_{j})}{q(x_{i},y_{j})}$
2.2
$\hat{p}(x, y)/\hat{q}(x, y)$
$p(x, y)/q(x$ ,
$\hat{p}(x, y)/\hat{q}(x, y)$ $p(x, y)\approx\hat{p}(x, y)g(x, y)_{\text{ }}$
$q(x, y)\approx\hat{q}(x, y)g(x, y)$
$g(x, y)$
$f(x, y)= \frac{x^{2}+y^{2}+e^{2}}{x+y+2}$
15 $f_{ij}$ $x,$ $y$ $x_{i}=y_{i}=i/4_{\text{ }}i=0,$ $\cdots,$ $4$
$(x_{i}, y_{j})$
$E,$ $N,$ $D$
$E$ $=$ $\{(i,j)|0\leq i\leq n_{1},0\leq j\leq n_{1}\}$ ,
$N$ $=$ $\{(i,j)|0\leq i+j\leq n_{2}\}\cup\{(\lfloor\frac{n_{2}+2}{2}\rfloor,$ $\lfloor\frac{n_{2}+2}{2}\rfloor)\}$ ,
$D$ $=$ $\{(i,j)|0\leq i+j\leq n_{3}\}$ .
$n_{1}=4_{\text{ }}n_{2}=4,$ $n_{3}=3$
$r(x, y)$ $=$ $p(x, y)/q(x, y)$ ,
$p(x, y)$ $=$ $x^{4}+(-34.445y+17.245)x^{3}+(2.0000y2+17.245y-1.8840)x^{2}$
$+(-34.445y^{3}+17.245y^{2} - 254 .52y+127.43)x$
+1 $0000y^{4}+17.245y^{3}-1.8840y^{2}+127.43y-68.519$ ,
$q(x, y)$ $=$ $x^{3}+(-33.445y+19.245)x^{2}+(-33.445y^{2}-34.400y+25.217)x$
$+y^{3}+19.245y^{2}+25.2171y-18.546$ .
1 1 $0.553\leq x\leq 0.554,$ $\mathrm{o}.411\leq y\leq 0.412$
2
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1: $r(x, y)$
2:
39
Ochi
GCD GCD
$g(x, y)=x^{2}+(-34.445y+17.245)x+y^{2}+17.245y-9.2730$ .
GCD $\epsilon=10^{arrow 4}\backslash$
$\tilde{r}(x, y)$ $=$ $\tilde{p}(x, y)/\tilde{q}(x, y)$ ,
$\tilde{p}(x, y)$ $=$ $x^{2}+(-7.7910$ $\cross 10^{-12}y^{3}+5.8433$ $\cross 10^{-12}y^{2}+3.0214$ $\mathrm{x}10^{-6}y$
-1.1123 $\mathrm{x}10^{-5})_{X}-2.6836$ x. $10^{-11}y^{4}+3.4147$ $\mathrm{x}10^{-11}y^{3}$
+1 $000010398y^{2}$ – 43648 $\cross 10^{-5}y+7.3891$
$\tilde{q}(x, y)$ $=$ $x+1.000\mathrm{o}y+2.0000$ .
$\epsilon=10^{-4}$
$\tilde{r}(x, y)=\frac{x^{2}+1.0000y^{2}+7.3891}{x+1.\mathrm{o}\mathrm{o}\mathrm{o}0y+2.\mathrm{o}\mathrm{o}\mathrm{o}0}$
$0\leq x\leq 1,0\leq y\leq 1$ $\tilde{r}(x, y)$
3
$(x, y)=(x_{i}, y_{j})$ $p(x, y)/q(x, y)$
– GCD
$p(x, y)/q(x, y)$ $(x, y)=(x_{i}, y_{j})$
$E$
$| \frac{p(x_{i},y_{j})}{q(x_{i},y_{j})}-\frac{\tilde{p}(x_{i},y_{j})}{\tilde{q}(x_{i},y_{j})}|\leq E$.
– GCD $\epsilon$
Ochi $\epsilon$ GCD $P(x, y),$ $Q(x, y)$
$P(x, y)$ $=$ $G(x, y)\overline{P}(x, y)+\delta P(x, y),$ $||\delta P(x, y)||=O(\epsilon)$ ,
$Q(x, y)$ $=$ $G(x, y)\tilde{Q}(x, y)+\delta Q(x, y),$ $||\delta Q(x, y)||=O(\epsilon)$ ,
$G(x, y)$ GCD
( $\tilde{P}(x, y)=p(x, y),\overline{Q}(x, y)=q(x, y)$ $x,$ $y$
$-1\leq x,$ $y\leq 1$ $\delta P,$ $\delta Q$
$-1 \leq x,y\leq 1\max|\delta P(x, y)|\leq T_{\delta P}||\delta P(x, y)||=\tau\delta Pc_{1}\epsilon=\epsilon_{1}$,
40
-l\leq x,y\leq lmax $|\delta Q(x, y)|\leq T_{\delta Q}||\delta Q(x, y)||=T_{\delta Q}c_{2}\epsilon=\epsilon_{2}$ .
$C_{1},$ $C_{2}$ $||\delta P(x, y)||=C_{1}\epsilon_{\text{ }}||\delta Q(x, y)||=C_{2}\epsilon$
$T_{\delta P},$ $T_{\delta Q}$ $\delta P,$ $\delta Q$
$\bullet 1\leq|Q(z, w)|$ $z,$ $w\in[-1,1]$
$| \frac{p(z,w)}{q(z,w)}-\frac{\tilde{p}(z,w)}{\tilde{q}(z,w)}|\leq(1+|\frac{p(z,w)}{q(z,w)}|)\frac{\epsilon\sim}{1-\epsilon\sim}$,
$\tilde{\epsilon}=\max\{\epsilon_{1}, \epsilon 2\}$
GCD
$\delta P(x, y)$ $=$ $p(x, y)-\tilde{p}(x, y)\cdot g(_{X}, y)$
$=$ $(-9.2360$ $\cross 10^{-105}y+1.6518$ $\cross 10^{-9}y^{4}+3.5817$ $\cross 10^{-4}y^{3}$
$-1.6880$ $\cross 10^{-3}y^{2}+1.4567$ $\cross 10^{-3}y-3.5885$ $\cross 10^{-4})x$
+26836 $\cross 10^{-106}y+4.2864$ $\mathrm{x}10^{-10_{y^{5}}}-1.0408$ $\cross 10^{-5}y^{4}$
-1.3580 $\mathrm{x}10^{-4}y^{3}+8.2989$ $\cross 10^{-4}y^{2}$ – 74599 $\cross 10^{-4}y+1.8708$ $\cross 10^{-4}$
$\delta Q(x, y)$ $=$ $q(x, y)-\tilde{q}(X, y)\cdot g(X, y)$
$(1.0719 \cross 10^{-5}y^{2}-4.4176 \cross 10^{-5}y+1.7515 \cross 10^{-5})x$
$-3.1143$ $\cross 10^{-7}y^{3}$ – 42480 $\mathrm{x}10^{-6}y^{2}+2.2299$ $\cross 10^{-5}y-9.2130$ $\cross 10^{-6}$
$||\delta P||=1.6880\mathrm{X}10-3\text{ }||\delta Q||=4.4176\cross 10-5$ $\epsilon_{1}=T_{\delta P}||\delta P||=$
$12\cdot 1.6880$ $\cross 10^{-3}=2.0256$ $\cross 10^{-2}\text{ }\epsilon_{2}=T_{\delta Q}||\delta Q||=7\cdot 4.4176\cross 10^{-5}=3.0923\cross 10^{-4}$
$\overline{\epsilon}=2.0256$ $\cross 10^{-2}$ $(i, j)\in E$
$| \frac{p(x_{i},y_{j})}{q(x_{i},y_{j})}-\frac{\tilde{p}(x_{i},y_{j})}{\overline{q}(x_{i},y_{j})}|$ $\leq$ $(1+ \max(fi,j))\frac{\tilde{\epsilon}}{1-\overline{\epsilon}}$
$=$ $(1+3.69453) \frac{2.0256\cross 10^{-}2}{1-2.0256\cross 10^{-2}}$
$=$ 9.70584 $\cross 10^{-2}$
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[6] GCD
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